Background: The Beck Cognitive Insight Scale (BCIS) was designed for the assessment of the cognitive processes involved in self-reflection and the ability to modify erroneous beliefs and misinterpretations. Studies investigating the factor structure of the BCIS have indicated a two-factor model in the psychotic population. The factor structure of the BCIS, however, has not received much consideration in the nonpsychiatric population. The present study examined the factor structure and validity of the BCIS and compared its scores between nonpsychiatric individuals and outpatients with psychosis. Method: The Taiwanese version of the BCIS was administered to 507 nonpsychiatric individuals and 118 outpatients with schizophrenia. The psychometric properties of the BCIS were examined through the following analyses: exploratory and confirmatory factor analyses, reliability, correlation analyses, and discriminative validity. Results: The BCIS showed adequate internal consistency and stability over time. Exploratory and confirmatory factor analyses on the 15-item measure indicated a two-factor solution that supported the two dimensions of the Taiwanese BCIS, which was also observed with the original BCIS. Following the construct validation, we obtained a composite index (self-reflectiveness minus self-certainty) of the Taiwanese BCIS that reflected cognitive insight. Consistent with previous studies, our results indicated that psychosis is associated with low self-reflectiveness and high self-certainty, which possibly reflect lower cognitive insight. Our results also showed that better cognitive insight is related to worse depression in patients with schizophrenia spectrum disorders, but not in nonpsychiatric individuals. The receiver operating characteristic (ROC) analyses revealed that the area under the curve (AUC) was 0.731. A composite index of 3 was a good limit, with a sensitivity of 87% and a specificity of 51%.
Background
Individuals who are diagnosed with schizophrenia frequently disagree with mental health professionals regarding the nature of their experiences and whether they are in need of psychiatric treatment, such as medication [1, 2] . This phenomenon, which is often referred to as "lack of awareness" or "poor insight," has been linked to poor medication compliance [3, 4] and clinical outcome [3] [4] [5] . A number of etiological models, such as the psychological defense [4, 6, 7] , clinical [4, 8] , and neuropsychological [3, 4, 6, 9] models, have been proposed to explain the poor clinical insight in schizophrenia.
Neuropsychological impairment has been suggested as a central factor underlining poor insight. Poor insight is associated with a secondary deficit in neurocognition due to structural [10] [11] [12] and/or functional brain deficits [4, 13] , especially frontal or parietal dysfunction [14, 15] . Aleman et al. (2006) [9] have demonstrated that poor insight is associated with poor functioning in a range of cognitive domains, including intelligence quotient (IQ), memory, and the set-shifting and error-monitoring aspects of executive function. Several studies have also noted that metacognition has the potential to influence insight in individuals with schizophrenia [16] [17] [18] . The term "metacognition" was first coined by Semerari et al [19] , and is defined as the "general capacity to think about thinking" [19, 20] . Of note, metacognition is considered to concern a wide range of internally and socially driven cognitive acts [19, 21] . Through metacognition, individuals not only process information that they encounter, but they can also react to and think about their own mental states and those of others [19, 21] . Specifically, there is growing evidence [17, 18] that metacognition is not only one of many clinical or psychological variables linked to insight in schizophrenia, but metacognition is also a factor that moderate the effects of other factors such as self-reflectivity (the ability to comprehend one's own mental state) [17] [18] [19] 21, 22] and mastery (the ability to form knowledge about one's own mental states and those of others and to use that knowledge to response to psychological challenges) [17] [18] [19] 23] that underline an individual's awareness of illness. [18] , for instance, suggested that metacognitive abilities, rated by the Metacognition Assessment Scale [19] , may be linked to insight in individuals with schizophrenia independent of concurrent impairments in neurocognition. Thus, poor insight in schizophrenia may result in part from deficits in metacognitive capacities, namely self-reflectivity and mastery.
According to , an important extension of the insight concept was introduced with the description of "cognitive insight," which was defined as a patient's current capacity to evaluate his or her anomalous experiences and atypical interpretations of events [24, 25] . Those authors provided a conceptual dissociation between clinical and cognitive insight, suggesting that cognitive insight is a form of cognitive flexibility that involves first an ability to distance oneself from distorted beliefs and misinterpretations and then to reappraise these beliefs and recognize erroneous conclusions [24, 25] . In a more specific way, at least four aspects of cognitive insight can be influenced by psychosis, according to Beck and Warman's research [25] : (a) impairment of the ability to be objective concerning delusional experiences and cognitive distortions, (b) reduced capacity to put these experiences into perspective, (c) unresponsiveness to corrective information from others, and (d) overconfidence in delusional judgments. Recent findings have also highlighted the potential importance of cognitive insight as a mediator of response to cognitive behavioral therapy of psychosis [26] . In fact, Beck's theory offered a stronger theoretical basis for cognitive insight and supported the contention that it is both identifiable and quantifiable [24, 25] . Thus, cognitive insight was first operationalized with the publication of the 15-item Beck Cognitive Insight Scale (BCIS) [24, 25] .
The initial study by Beck et al. showed that the BCIS could measure individuals' capacity for distancing themselves from and re-evaluating anomalous beliefs and misinterpretations [24, 25] . The BCIS, which is a 15-item self-report measure, is composed of two subscales: selfreflectiveness (SR) and self-certainty (SC) [24, 25] . The former includes items measuring objectivity, reflectiveness, and openness to feedback, and the latter measures the certainty of one's beliefs and judgments [24, 25] . Beck and colleagues proposed that high levels of certainty might diminish the capacity for self-reflection; thus, a composite index providing an estimate of overall cognitive insight was calculated by subtracting the score for the SC subscale from the score for the SR subscale [24, 25] . The two subscale scores were only weakly intercorrelated, which indicated that they represent two different dimensions of cognitive insight [24] . The BCIS in this regard proved to be an indirect tool for evaluating the impairment of the 'higher level' functions in schizophrenia, and, more specifically, impairment in the process of distancing oneself from highly salient (delusional) beliefs and viewing them in terms of executive functions [24, 25, 27] .
The majority of studies that have investigated the relationship between the overall cognitive insight of schizophrenia patients (measured by the composite index scale of the BCIS) and clinical insight (measured by the Scale to Assess Unawareness of Mental Disorder [24, [28] [29] [30] , the Positive and Negative Syndrome Scale [29] [30] [31] [32] [33] , and the Birchwood Insight Scale [34] ) have found that these two variables are significantly related and demonstrate convergent and criterion validity, respectively. The reliability and validity of the BCIS have been demonstrated in a mixed group of inpatients with psychosis and depression [24, 35] , groups of inpatients or outpatients with schizophrenia spectrum disorders [28, 31, 34] , and a group of patients with bipolar disorder [32, 35] . The BCIS has also been applied to nonclinical populations [32, 33, [36] [37] [38] and the internal consistency of the BCIS is similar between clinical and nonclinical samples [32, 37] .
A review of the literature indicates that clinical insight is associated with depression in patients with psychosis [33, [39] [40] [41] ; however, the findings of studies examining the relationship between cognitive insight and depression have been mixed. Two studies [33, 37] found a correlation between depression as measured by the Beck Depression Inventory-II (BDI-II) and cognitive insight in patients with schizophrenia or schizoaffective disorder; however, another study [24] did not find such a correlation in individuals with psychotic disorders. In addition, Pedrelli et al. did not find an association between cognitive insight and depression as measured by the Hamilton Rating Scale for Depression in middleaged and older patients with schizophrenia and schizoaffective disorder [34] . However, in an investigation of psychotherapy for individuals with schizophrenia or schizoaffective disorder, Granholm et al. (2005) [26] discovered a relationship between increased cognitive insight and increased depression midway through the treatment. To date, researchers have become increasingly interested in the relationship between cognitive insight and depression in individuals with psychotic disorders. However, there has thus far been relatively little research into this area using a non-psychiatric population sample. Two studies that investigated the BCIS with a normal population did not include a measure of depression [36, 38] , which makes it difficult to draw general conclusions about the relationship between cognitive insight and depression.
The BCIS has been used for comparisons between individuals with a psychotic diagnosis and healthy controls. One earlier study reported that patients scored significantly higher than controls on SC, but differences in SR were not observed between the two groups [37] . In another study, Engh et al. (2007) [32] found no difference in SR or SC subscales between individuals with schizophrenia, those with bipolar disorder, and normal controls. However, Martin et al. (2010) [38] found that healthy controls exhibited higher SR, lower SC, and a higher composite index than patients with schizophrenia. The failure of some previous studies to differentiate the SR between patients and controls could be due to a high percentage of SR items being omitted by the controls [32, 38] , cultural differences in the way individuals understand questions on the scale [37, 38] , and insufficient sample size [32, 37, 38] . At present, high scores on the SR subscale and low scores on the SC subscale are regarded as being normal [24, 25, 38, 42] . However, this theoretical view has not been sufficiently supported by direct research to clarify possible impairments in psychosis and to answer the question as to whether increased SR and decreased SC are evidence of improvement [38] . In addition, cutoff scores that would allow a categorical determination of the presence or absence of impaired cognitive insight, as measured by the composite index, have not been clearly determined. In light of these concerns, the present study investigated the psychometric properties and factor structure of the BCIS with a large nonpsychiatric population and compared the results to those collected from individuals with schizophrenia.
Researchers and clinicians have expanded upon Beck's original work with numerous studies focusing on the extent to which the construct of the BCIS contributes to our understanding of a wider range of cognitive insight. To date, the BCIS has already been translated into several languages, including Turkish [28] , French [31] , Norwegian [32] , Japanese [33] , Spanish [43] , Korean [44] , Chinese [45] , and Taiwanese [46] , and its validity and psychometric properties have been reported in each of these languages. Research focusing on the discriminative properties of the BCIS (i.e., thresholds that draw on the combination of sensitivity and specificity) is scarce, however. To date, only one study has reported that the composite index reliably discriminates between outpatients and nonpsychiatric individuals (i.e., AUC, 0.641; SE, 0.033; 95% Confidence interval (95% CI), 0.575-0.707; nonparametric P < 0.001) [38] . Visual inspection of the ROC curve suggested that no single part of the curve maximizes specificity and sensitivity [38] .
Although a growing number of researchers have considered the potential of using self-report scales in cognitive insight assessments, very little attention has been given to the influence of cultural background on Taiwanese individuals' particular beliefs regarding cognitive insight. The extent to which the two-factor model of Beck et al. [24, 25] can be generalized to our nonpsychiatric population is unclear. Therefore, the aim of the present study was threefold. The first purpose was to provide reference data for the BCIS, i.e., examine its reliability and validity in a large sample of individuals with or without psychiatric diagnoses in Taiwan. We predicted that the factor structure of the Taiwanese version of the BCIS would be similar to the findings of the studies by [24, 25] and Pedrelli et al. (2004) [34] . Based on the factor analyses of the BCIS that we performed on data from a nonpsychiatric population, we make recommendations as to how the BCIS should be scored and interpreted, and we also explore the ability of the BCIS to discriminate between participants with and without psychosis. In view of the results from earlier studies [33, 37, 38] , we hypothesized that individuals with schizophrenia would have less total cognitive insight than nonpsychiatric individuals. To address the previously outlined issues and to begin to fill in the gaps of previous research, the second purpose of the present study was to investigate the role of depression in cognitive insight, looking at nonpsychiatric and psychotic populations. The final purpose of the present study was to present additional statistical support for the BCIS, using a ROC curve analysis [47] .
Method

Participants
This study was performed in accordance with the latest version of the Declaration of Helsinki. Prior to commencing this study, its performance approval was obtained from the local Research Ethics Committee. Following a comprehensive explanation of this study, informed consent was obtained from all of participants. Participation in the present study was strictly voluntary and anonymous.
Two groups of participants were studied. A total of 130 Taiwanese outpatients (58 males, 72 females) were recruited from one psychiatric outpatient department of a general hospital located in Taipei, a city in the North of Taiwan. Outpatients were diagnosed based on a Structured Clinical Interview for Diagnostic and Statistical Manual of Mental Disorders (Fourth Edition) [48] for at least two years and verified by evaluations that were conducted by at least two independent evaluators after at least six months of continuous observation. Patients who showed evidence of mental retardation (i. e., a Mini-Mental State Examination score < 23, which indicated disorientation or cognitive impairment to an extent that could interfere with the extensive clinical assessment [49] ) or organic brain pathology, including cerebral tumor, epilepsy, systemic disease, history of cranial trauma, brain surgery, or history of substance abuse or dependence in the past or present, were excluded from the study. Of the 130 patients initially invited to participate in the study, twelve (4 males, 8 females) patients did not complete the cognitive insight questionnaire, which left a pool of 118 participants (54 males, 64 females) who were available for analyses (91% of the initial sample). Of the 118 patients, 76 were diagnosed with schizophrenia and 42 with schizoaffective disorder. The mean age and formal education of the patients were 39.27 years (SD, 9.86; range, 20-59) and 12.64 years (SD, 2.52; range, 9-18), respectively. The mean age of illness onset was 24.39 years (SD, 7.06; range, 15-43), the mean illness duration was 15.02 years (SD, 9.51; range, 3-37), and the patients had an average of 7.11 lifetime psychiatric hospitalizations (SD, 4.73; range, 2-25). Prior to entering the study, all patients received atypical antipsychotic medications.
We preferred nonpsychiatric participants with the same-gender who lived in the same residential area as each patient to avoid the sociocultural bias: 38 individuals refused to participate in the study, which yielded a total final sample of 507 nonpsychiatric controls (93% of the initial sample) to serve as a general population comparison group (231 males and 276 females; age range 18-65 years; mean age, 35.08 years; SD, 10.87). The mean formal education for individuals in the control group was 15.21 years (SD, 2.17; range, 9-22).Only participants who denied having received a formal diagnosis of a mental illness and/or a formal specific treatment for a mental illness and did not have a history of either neurologic impairment or substance abuse were selected.
Baseline demographic data consisted of gender, age, marital status (e.g., unmarried, married, divorced), religious beliefs (e.g., nonreligious, Buddhism, Taoism, Christianity, Catholicism) and formal educational attainment. A semistructured interview to determine the age of illness onset, the duration of illness, and recurrence of lifetime psychiatric hospitalizations was obtained from the responsible psychiatrist. Data were also extracted from all available information, including hospital records and information from family members. The age of illness onset was defined as the age when the patient met DSM-IV criteria [48] for the first time. The duration of the illness was defined as the time since the first psychotic episode. Sociodemographic characteristics for all participants are presented in Table 1 . The repeated measures Chi-square and Student's t tests showed that the two groups differed significantly in age (t = 3.84), educational attainment (t = -10.27), marital status (χ 2 = 61.36), and religious beliefs (χ 2 = 29.36) were detected (P < 0.01 for all variables). To identify the test-retest reliability of the Taiwanese BCIS measure in this study, 100 participants, including 50 from each diagnostic group, completed the Taiwanese BCIS again four weeks after the initial assessment. All 50 outpatients were closely followed up with the same investigator during the time between assessments, which permitted a longer interval to complete the testretest procedure.
Measurements
Taiwanese version of the Beck Cognitive Insight Scale
The BCIS [24, 25] is a standardized self-rated instrument that is composed of 15 items that measure cognitive insight. Kao et al. (2010) [46] previously administrated a Taiwanese validated version of the BCIS, which was translated into Taiwanese and back translated into English for semantic congruence. The Taiwanese BCIS consists of two subscales, reflective attitude (9 items) and certain attitude (6 items) [46] , which are different from the original BCIS. Evidence of initial reliability and validity has been reported elsewhere [46] .
Beck Depression Inventory II
Because the impact of depression on cognitive insight in nonclinical and clinical samples is unknown, measures assessing depression were included to control for a potential between-group effect. Thus, the Beck Depression Inventory II (BDI-II) was administered. This scale consists of a 21-item self-report scale [50] , and each item consists of four alternative statements that reflect gradations in the intensity of a particular depressive symptom (rated in terms of severity from 0 to 3). The resulting scores are summed to obtain a total depression score (range, 0-63). The BDI-II showed generally acceptable internal consistencies in the present study (alpha, 0.95 for the nonpsychiatric group and 0.90 for the psychotic group).
Statistical analysis
All statistical tests were performed using the Statistical Package for the Social Sciences (SPSS) version 15.0 and Analysis of Moment Structures (AMOS) version 19.0 for Windows (SPSS Inc., Chicago, IL, USA). P values of 0.05 or less were taken to indicate the statistical significance of the two-tailed test results.
After the administration of the Taiwanese BCIS to the nonpsychiatric (n = 507) controls, we used the exploratory factor analysis (EFA) method to extract factors. The number of factors was determined by an examination of scree plots and the size of eigenvalues. An orthogonal (varimax) rotation was made to achieve a more readily interpretable factor structure. We extracted factors with eigenvalues greater than or equal to 1.0 during the exploratory phase of the study. In addition, we chose 0.4 as a cutoff for the size of loading to be interpreted [51] .
Correction analyses and the test-retest procedure for temporal stability assessment were performed using Pearson product-moment correlation coefficients. Internal consistency of each subscale resulting from the EFA was determined with Cronbach's alpha values, and the accepted level was set at 0.7 [51] .
Confirmatory factor analyses (CFA) were conducted to test the hypothesized factorial structure of the Taiwanese BCIS. The sample size and the number of participants for each observable variables were sufficient for conducting CFA, and we followed the recommendations of Anderson and Gerbing (1984) [52] , Bentler and Chou (1987) [53] , and Garson (2007) [54] . [38] , the items for the cognitive insight scale were divided into two "parcels" to produce more robust estimates. Therefore, four models with 15 items each were specified in the present study. The first model (Model 1) was a one-factor model, which suggested a single cognitive insight factor for grouping all 15 items. The second model (Model 2) was based on the results of the EFA in the present study. [38] , which included a nine-item subscale representing self-reflectiveness and a six-item subscale representing self-certainty. The fourth model (Model 4) was a twofactor model that was recently hypothesized by Kao et al. (2010) [46] . Nine items represented a reflective attitude factor and six items represented a certainty factor. AMOS 19 was used to perform the CFA for each of the four models in the nonpsychiatric (n = 507) and psychotic (n = 118) groups separately. In the present study, model fit was evaluated based on several goodness of fit indices, including the goodness of fit index (GFI), adjusted GFI (AGFI), non-normed fit index (NNFI), comparative fit index (CFI), Tucker-Lewis index (TLI), root mean square error of approximation (RMSEA), and the Chi-square statistic. Because the Chi-square test is sensitive to sample size, other fit indices were considered [55, 56] . An adequate fit of the model to the data is generally indicated by values of > 0.9 for GFI, AGFI, NNFI, CFI, and TLI; values of < 0.08 for RMSEA; and nonsignificant chi-square statistics (P > 0.05), which indicate a lack of differences between the predicted and actual models [55, 56] .
Correlation analyses were conducted to determine the relationship between the BCIS and the BDI-II scores in the two groups. Student's t tests and one-way analyses of variance (ANOVA), when appropriate, were used to determine whether clinical variables were significantly different between the subgroups of participants.
Student's t tests were performed to ensure that the BCIS subscales and index scores would differentiate between psychotic outpatients (n = 118) and nonpsychiatric controls (n = 507). To evaluate the impact of the clinical variables on cognitive insight independent of sociodemographic variables, we conducted analyses of covariance (ANCOVA) in which the BCIS subscales and index scores were dependent variables, the groups were independent variable, and age, education, marital status, and religion were covariates (concomitant variables). In addition, we also conducted an ANCOVA to test whether cognitive insight was associated with psychiatric diagnoses independent of depressive symptom severity (i.e., the subscales and index scores were dependent variables, group were the independent variables, and depression was the covariate).
To explore the discriminatory power of the Taiwanese BCIS, ROC analyses were utilized to evaluate overall performance (i.e., the area under the curve) and the performance at the optimal thresholds (sensitivity and specificity) of the Taiwanese BCIS scale. Furthermore, Youden's index [57] , which assesses the maximum potential effectiveness of a test, was calculated to determine which cutoff points on the BCIS maximized both sensitivity and specificity. Youden's index is calculated by subtracting one from the sum of a test's sensitivity and specificity (i.e., the value is expressed as a part of a whole number rather than a percentage and maxium (sensitivity + specificity) -1) [58, 59] . The area under the curve (AUC) of the ROC represents the diagnostic efficiency of a given measurement based on the method developed by Hanley and McNeil (1982) [60] . Because this study was designed to provide practical thresholds that could serve as clinical markers with acceptable discriminability, we focused on the thresholds that were obtained when the AUC was 0.7 or above [61] . ROC analyses were performed using MedCalc for Windows, Version 9.2.1.0 (MedCalc Software, Mariakerke, Belgium).
Results
Construct validity and reliability of the Taiwanese BCIS
Prior to the EFA, the Kaiser-Meyer-Olkin measure of sampling adequacy was at an acceptable level of 0.75, and Bartlett's test of sphericity was significant (1485.06, P < 0.001), which indicated the adequacy of the data for applying the EFA. According to the EFA with varimax rotation, the first two eigenvalues were 3.14 and 2.37, which accounted for 39.5% of the total variance. These eigenvalues indicated that two factors should be extracted and inspected for simple structure.
Each of the subscales was developed based on the factor loadings and applied in the subsequent analyses. For each item, the highest factor loading determined the subscale inclusion. The two subscales that were indicated by the analyses can most suitably be described as the SR subscale and the SC subscale (Table 2 ). Based on concepts regarding self-correction that were derived from previous studies [21, 22, 30, 31, 35] , a composite index was calculated (i.e., SR minus SC) as the measure of cognitive insight in this study.
The results of CFA for the four models of the factor structure of the BCIS in the Taiwanese populations are shown in Table 3 . Model 2 and Model 3 adequately fulfilled the criteria for good fit in the nonpsychiatric and psychotic groups, whether the other factorial models (i. e. GFI, AGFI, NNFI, CFI, and TLI) had values below the recommended threshold of 0.9 or RMSEA had a value above 0.08. We therefore concluded that the CFA demonstrated superiority of the original two-factor model, and proceeded to assess the internal consistency reliability of subscales calculated from sum scores created by summing the items loading on a given factor.
Internal consistency analyses were conducted on each of the two subscales, and the reliabilities (coefficient alpha) of the two subscales of the Taiwanese BCIS for the 507 controls were 0.75 for the SR and 0.78 for the SC. In addition, the alpha coefficients for the SR and SC were 0.72 and 0.68, respectively, for the 118 outpatients with schizophrenia or schizoaffective disorder. The testretest reliability coefficient over a four-week interval ranged from 0.75 to 0.78 for the subscales and composite index level in the two groups (P < 0.01 for all values). It should be noted, however, that no significant correlation was found between the SR and SC scores in this study. Table 4 presents the demographic and clinical characteristics of the two groups as well as their scores on the BCIS according to sociodemographic variables. In the nonpsychiatric group, there were no significant differences among the BCIS scores with respect to religion. Interestingly, women scored higher on both the SR and SC compared with men (t = 2.04, P = 0.04; t = 3.7, P < 0.01, respectively). Moreover, the SC scores were different with regard to age (F (4, 502) = 5.81, P < 0.01) and marital status (F (2, 504) = 5.86, P < 0.01). Among participants with psychosis, the composite index scores differed significantly in terms of age (F (3, 114) = 3.78, P = 0.012). Student's t tests and ANOVA results also indicated that there were no significant differences in the subscales and index scores between sex, marital status, or religion (all P > 0.05 in all comparisons) in the psychotic outpatients.
Psychotic disorder and nonpsychiatric control comparisons
To assess the discriminative validity of the Taiwanese BCIS, we used Student's t tests to compare the mean test scores of the subscales and the composite index for the patients and controls. The results are presented in Table 5 . Before discussing the potential confounding effects of clinical variables with ANCOVA, certain facts that were manifested in the patients and controls are worth considering. For examples, there was a statistically significant difference in the BCIS scores between the psychotic and healthy control samples. The mean composite index scores were significantly higher in the 507 nonpsychiatric controls than in the outpatients with psychosis (t = -8.32; P < 0.01). With regard to the scores for the two subscales, the SR scores of the outpatients were lower than the scores of the controls (t = -4.44, P < 0.01). The SC scores of the outpatients, however, were higher than the scores of the controls (t = 3.38, P < 0.01). Adjusting for sociodemographic variables such as age, education, marital status, and religion in the ANCOVAs did not have any significant effects on these results.
To determine whether depression was related to BCIS scores in the two groups, we conducted a series of correlation analyses. The results indicated that the SR and composite index scores were significantly correlated with depression in the psychotic group (r = 0.378, P < 0.01; r = 0.32, P < 0.05, respectively). No other significant effects were observed. For the BDI-II scores, the difference between nonpsychiatric (mean = 4.83, SD = 7.13) and psychotic (mean = 19.69, SD = 14.97) groups was significant (t = 10.51, P < 0.001). Thus, for the following analyses, the BDI-II score will be entered as a covariate when the dependent variables are examined. After controlling for depressive symptoms, significant differences remained in the two groups with regard to the SR (F (1, 623) = 20.72, P < 0.001), SC (F (1, 623) = 11.29, P < 0.001), and composite index (F (1, 623) = 48.39, P < 0.001) ( Table 5) .
ROC curve and the AUC
Diagnostic validity based on the areas under the ROC curves and the optimal cutoff points for sensitivity and specificity were used to assess the diagnostic validity between the psychotic group and the control groups, and these data are summarized in Table 6 . Based on the ROC analyses, the composite index score was able to correctly classify participants into the psychosis and healthy control groups. The cutoff threshold that discriminated between patients and controls was 3, the sensitivity was 0.87, and the specificity was 0.51 (AUC, 0.731, 95% CI, 0.694-0.765, P < 0.001).
Discussion
We analyzed the responses to the Taiwanese BCIS of 507 nonpsychiatric and 118 psychotic participants to investigate whether the existing factor structures fit the data. We also examined the psychometric characteristics of the Taiwanese BCIS. Our results broadly supported the majority of the findings in literature, which have indicated that the multidomain structure of the Taiwanese BCIS is robust, the two-factor model is the optimal representation of the relationship between the items measuring cognitive insight, and the psychometric characteristics of the Taiwanese BCIS are adequate for both nonpsychiatric and psychotic populations. Furthermore, this study provided the first evidence of cross-cultural validity of the cognitive insight construct in a Taiwanese-speaking context and it supported the use of the BCIS in cross-cultural research. Two factors, SR and SC, emerged in exploratory factor analyses using principal axis factoring and varimax rotation; the two factors accounted for 39.5% of the variance. Interestingly, the two factors were the same as the factors determined by Beck et al. in the original BCIS [24] in a sample of inpatients with schizophrenia, schizoaffective disorder, or mood disorder; however, the factors differed from a study by Kao et al. (2010) [46] , conducted in samples of patients with schizophrenia, schizoaffective disorder, major depressive disorder without psychotic features, and healthy controls. The present findings were also consistent with a previous study by Martin et al. (2010) [38] , which confirmed that the basic factor structure and internal consistency of the BCIS were similar for the normal population. Recently, Uchida et al. (2009) [33] also observed acceptable internal consistency of the BCIS in a sample of nonpsychiatric Japanese individuals. These findings support the generalizability of the two-factor model of cognitive insight to both nonpsychiatric and psychotic populations. The test-retest reliability intraclass coefficients of the Taiwanese BCIS confirmed the stability of cognitive insight in nonpsychiatric and psychotic populations, thus indicating the reliability of the Taiwanese BCIS.
The alpha coefficient values for the SR and SC subscale scores in the nonpsychiatric group were 0.75 and 0.78, respectively, and these values indicated that the internal consistencies of the Taiwanese BCIS subscales were adequate for research purposes. Moreover, the present sample's alpha coefficients for outpatients who had been stabilized in an outpatient setting were higher than the alpha coefficients (0.68 for SR and 0.60 for SC) that Beck et al. [24] found for their acute sample. These latter alpha coefficients, however, are similar in magnitude to those reported by Pedrelli et al. (2004) [34] (i.e., 0.7 for SR and 0.55 for SC) for 164 middle-aged and older outpatients diagnosed with either schizophrenia or a schizoaffective disorder. A partial explanation for the inconsistent results may lie in the fact that these low coefficients alpha are partially attributed to the severity of the patients' current symptoms, especially for those patients with thought disturbances and concentration difficulties [24] . In the psychotic group, the alpha coefficient for the SC scores was < 0.7, but this value was considered acceptable for the present research purpose because these subscales were composed of fewer that ten items [24, 62, 63] .
To our knowledge, this is the largest population-based examination of the factor structure of the BCIS. Testing for multiple a priori models and indices has established that the BCIS has acceptable validity and reliability in both nonpsychiatric and psychotic samples. Consistent with the multidimensional view of cognitive insight, the CFAs supported a two-factor structure underlying the BCIS in non-psychiatric and psychotic populations. Most of GFI statistics performed better with GFI, AGFI, TLI, and RMSEA. However, two of them (CFI, NNFI) are slightly lower than the cut off previously recommended [55, 56] and could be considered as acceptable. In CFA, previous studies have used the ratio χ 2 /df as an index to assess the consistency of different models' factor structure. Having χ 2 /df < 2 means that the Table 3 Confirmatory factor analysis for four models of factor structure of the Taiwanese BCIS in two groups (n = 625) model fits well, but it is important to note that the larger the sample size, the bigger the χ 2 [64] . Because of the large sample size (n = 507) in the present study, it might not be appropriate to use χ 2 /df as the index to assess the fit of the model.
The present findings add to the previous studies [38] that have suggested that participants with psychosis have impaired SR when compared with healthy controls. A partial explanation for this may lie in the fact that deficits in metacognition are a stable feature of schizophrenia [22] and that such deficits may be key features of the relationship between schizophrenia and self-reflectivity [17] [18] [19] 21, 22] . Although the same spectrum of cognitive dysfunctions should also be expressed in nonpsychiatric individuals, the severity of cognitive dysfunction should increase towards the schizophrenia end of the continuum. In other words, the core clinical and subclinical features of schizophrenia, such as limitations in the individuals' metacognitive capacity to reflect upon their difficulty in thinking as well as to recognize and correct their errors, will be found across the dimension of cognitive insight [17, 18, 21, 22] . Previous studies investigating the relationship between cognitive insight and depression have reported conflicting results. Several studies have replicated the finding of Beck et al. [24] that depression was not related to cognitive insight in patients with a psychotic diagnosis [30] [31] [32] 34] . Three studies [35, 37, 65] , however, found that better cognitive insight (composite index and SR) is related to worse depression in patients with schizophrenia or schizoaffective disorder when looking at a crosssection. Our results replicate earlier findings [35, 37, 65] concerning the association between cognitive insight and depression in patients with schizophrenia. The results suggest that schizophrenia patients with depression have better cognitive insight than those without comorbid depression. This finding could be due to the fact that as individuals begin to believe they are mentally ill, they are confronted with and demoralized by selfstigma [17, 45, [66] [67] [68] [69] [70] , which is, in turn, related to poor self-esteem [17, 45, [67] [68] [69] [70] , depressed mood [17, 68] , and hopelessness [17, [68] [69] [70] . In empirical studies of this hypothesis, previous research has noted that the association of insight with depression [68] , low quality of life [68] , negative self-esteem [68, 69] , hope [69] , and social functioning [69] is moderated by self-stigma. A previous study also reported that having a greater level of cognitive insight was significantly associated with experiencing a high level of self-stigma [45] . The increased SR or cognitive insight in such individuals can be used to indicate a negative attitude to self or "bad me" distortions of thinking [71, 72] , given that individuals with depression are characterized by a variety of negative biases about the self or negative self appraisal [72, 73] . It may be of interest for future research to examine whether certain kinds of psychosocial intervention might be beneficial in improving SR or cognitive insight, while decreasing rather than increasing depressive symptoms. Furthermore, the relationships between cognitive insight and depression could be studied longitudinally. Unexpectedly, the present study found that depression was not significantly correlated with the BCIS index or its subscales in nonpsychiatric individuals. It is unlikely that this was due to a floor effect or a limited range of scores on the BDI (see Table 1 ). Thus, it can be reasoned that the relationship of the SR dimension of cognitive insight to depression is not driven by a specific cognitive process such as self-reflectivity but rather is related to the experience of adopting the stigmatizing label and internalizing the stigma. As with unexpected and negative findings, future studies are required before any firm conclusions can be drawn. The area under the ROC curve in the present study demonstrated that the Taiwanese BCIS satisfactorily differentiated patients with schizophrenia from the nonpsychiatric controls. In addition to being useful as an outcome measure for assessing responses to cognitive insight, the BCIS might be employed as a screening instrument to identify patients who are willing to examine their erroneous beliefs and accept the types of corrective feedback afforded by cognitive therapy [26] . Colis et al. (2006) also suggested that the BCIS might be used to screen for patients who exhibit low levels of cognitive insight and require more stabilization with psychotropic medications before engaging in psychotherapy [35] . Therefore, in the present study, our goal was to validate use of the BCIS to screen for cognitive insight in clinical settings where one may want to maximize the sensitivity of a test. It is important to note that the risks associated with the profound damage of psychotic relapses and the difficulties in treating psychotic disorders are high. In addition, the costs associated with further assessment of those patients with psychosis who appear to be unaware of their illness, their need for treatment, and the social consequences of psychotic disorder are relatively low. Thus, a screening measure of cognitive insight that would identify this "high-risk" population would be valuable, providing good sensitivity at the cost of some specificity. For this reason, we suggested a BCIS index cutoff value of 3 (sensitivity, 87%; specificity, 51%) for the detection of moderate or severe impairments in cognitive insight in a Taiwanese population. However, cutoff scores provided in this and similar studies largely depend on sample characteristics (in particular, sample sizes and types of psychiatric disorders or conditions considered in the studies) as well as on the procedures used during assessment, diagnosis, and data analysis. Given the number of differences across studies in these and other variables, it is difficult to compare the current results with previous evidence; cutoff scores provided in this study should therefore be treated with caution [74] .
Several methodological limitations should be considered when interpreting these findings. Most importantly, the size of the psychotic group was relatively small. Larger patient sample sizes would give more precise parameter estimates for CFA. Necessary sample sizes for CFA are controversial and require further research [75] . The rule of thumb that samples of 100-200 represent a "medium" sample size is not absolute because model complexity must also be considered [76] . Clearly, a larger sample size would provide more power for statistical tests. Second, generalizability may be limited given the particular sociodemographic characteristics of the study sample, which mainly included urban Taiwanese. Third, we readily acknowledge that our research was exploratory and that our recruitment procedure could be improved. The outpatients who agreed to participate in the cognitive insight assessment may have had better relationships with the staff, may have more clearly perceived the beneficial effects of treatment, or may have had a higher cognitive insight level than those who did not agree to participate. Fourth, in patients diagnosed with schizophrenia, deficits of metacognitive capacities or neurocognitive impairments are most likely the strongest predictor of cognitive insight [17, 18, 21, 22] and future functional adaptability [19] [20] [21] 23, [77] [78] [79] [80] . Determining reliable baseline cognitive function, particularly at the onset of the first episode of psychosis, may improve the predictive ability of these measures. In our study, however, cognitive insight assessments for patients with multiple relapses were limited due to the manifestations of neuropsychological deficits in schizophrenia spectrum disorders. Finally, none of the psychotic outpatients who participated in our study were naïve to antipsychotics. Indeed, all of the psychotic patients took atypical antipsychotics, and none of the patients were drug-free at the time of assessment. Specifically, studies have shown that atypical antipsychotics improve some aspects of cognitive functioning [81, 82] . Further research in this area would benefit from the investigation of the influence of medication effects and neuropsychological deficits on cognitive insight formation in psychosis.
Conclusions
Cognitive insight regarding mental illness may determine how people seek help for mental health problems or if they even seek help at all. Cognitive insight also may determine their level of engagement with treatment and the outcome of their problems. The usefulness of the BCIS in nonclinical and clinical samples was replicated in a Taiwanese population. This model enables the comparisons of the present results with the results from the US and other countries in which the same factor structure of BCIS items has been applied. The theoretical model underlying the BCIS provides related information; therefore, longitudinal studies are also recommended to analyze the antecedent-consequence relationship between dimensions of the scale in an empirical manner.
